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Adaptive Management in an Era of Climate Change: No
More Business as Usual?

John A. Wiens
California Coastal Conservancy 17 February 2009




Global Surface Temperature [°C]

Anomaly compared to 1961-1990 average

Projections of Global Climate Change
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The train has left the station ...

... and we’re still
waiting on the
platform
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http://goldprice.org/bob/uploaded_images/Trainleaving-719147.jpg

Should We Pursue Mitigation or Adaptation?
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Dealing with Uncertainty

» Model projdgieNSIOMlke changes

» ComprehefEBllas#fEIgie management
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Model Projections of Bird Distributions
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Source: D. Stralberg, PRBO : PRISM climate (C. Daly) + 2080-2099 40-km RCM Scenario A2,
NCAR CSM 1.2 (M. Snyder) + vegetation



Hotspots of Change In Bird Species Richness
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Public Land Ownership in California

| Private 50.1%

[ USDA Forest Service 20.4%

I US Fish and Wildlife Service 0.3%
State Conservancy 0.01%

[ Public Lands Unknown Owner <0.01%

I National Park Service 6.7%

I Misc State 0.03%

I Misc Local 1.3%

I Misc Federal <0.01%

[ Department of Defense 4.0%

B Conservancy/Land Trust 0.2%

Il CA State Lands Commission 0.5%

I CA State Parks 1.3%

I CA Dept of Forestry 0.07%

| CA Dept of Fish and Game 0.6%

| Bureau of Reclamation 0.2%

Bureau of Land Management 14.9%



Whose Lands will Win or Lose the Most?
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Where are the DoD Lands in California?

Change in Species Richness
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Changes in Coastal Wetlands
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Presenter
Presentation Notes
I’ve been talking about temperature and precipitation-based models for terrestrial systems.  And we believe that these are among the most important drivers for those systems.  But not necessarily true for wetland systems, especially coastal wetlands, where sea level rise is an obvious threat.  And in the SF estuary, Noah Knowles et al. have predicted changes in salinity regimes that will accompany changes in the timing of run-off from Sierra Nevada, as more precipitation falls as rain, and snowpacks decrease, reducing spring snowmelt.


Projected Changes in
Common Yellowthroat Distribution
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Im

pacts of Hydrological Changes

Decreasing California Snowpack
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Source: CEC(2006). Our Changing Climate:
Assessing Risks to California.
http://www.climatechange.ca.gov/biennial reports/2

006report/



http://www.climatechange.ca.gov/biennial_reports/2006report/
http://www.climatechange.ca.gov/biennial_reports/2006report/
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Sources of Uncertainty

iIncreasing uncertainty
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Increasing
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time



Modeling and Downscaling

Source: Climate Impacts Group, Univ. Washington



Quantity and Quality of Data
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May-June temperature (degrees C)

Demography: Climate and Song Sparrow
Reproduction in Marin County

2100 projection
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The Effects of Land Use:
Oak Titmouse Projections

Source: PRBO analyses: PRISM climate (C. Daly) + 2080-2099 40-km RCM Scenario A2,
NCAR CSM 1.2 (M Snyder) + vegetation; 2020 development projections from D. Theobald



Extreme Events and Thresholds
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Historical Range of Summer Temperature Extremes
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What Else? b\ N
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- Dispersal z

- Species interactions
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No-analog Futures

No-analog Management
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Comprehensive Adaptive Management




Adaptive Management is not the Solution
for Everything
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Source: Williams et al. 2007. Department of Interior Adaptive Management Technical Guide



What does it Take?

A management choice is to be made

* Learning can be applied

e Clear and measurable objectives
can be identified

Ac{aptivc Managemcnt

The U.S. Department of the Interior

e Information will reduce
. | Technical Guide
uncertainty "'

e Monitoring is feasible

e The Institutional context exists




When Won't it Work?

» Decision making occurs only once
e Monitoring cannot provide useful information

« Conflicting objectives cannot be
resolved

Adaptive Management
P g

* Management can only address -
part of the problem

* Risks are unacceptably high

e« Commitment to monitoring
IS lacking




Adaptive Management in the
Bay Delta Conservation Plan

BDCP

BAY DELTA CONSERVATION PLAN

A COLLABORATIVE APPROACH TO RESTORE THE DELTA ECOSYSTEM AND PROTECT WATER SUPPLIES

BDCE STUDY AREA




Adaptive Management Framework

oblem

Reassess
Problem

Communicate
& ASSess

Anal

Synthesize,
Evaluate

Revise
objectives

Refine KB,
models, re-
evaluate

Refine
actions,
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Data
Collection &
Management

Goals/Objectives

Models

Expected Outcomes
Performance Metrics

Evaluate & Select
Conservation Measures:
Research, Pilot, Full-Scale

Design & Design &
Implement Implement
CMs Monitoring



Presenter
Presentation Notes
CHALLENGE –

	1) CALFED intent is Goals/Objectives inform CONCEPTUAL MODELS which inform Restoration Actions that are of 3 types and that through learning it refines any of those three elements. Good plan for the future.

	2) CURRENT mode is that Goals/Objectives informed Restoration Actions which are now being evaluated through CONCEPTUAL MODELS and thereby sorted into the 3 types.


Adaptive Management is Dynamic

managerment managerment managerment
action action action
resource J resource d resource
system system system

environmental
conditions

environmental
conditions

environmental
conditions



But Learning may not Keep Pace
with Environmental Change

[m anagem erJtJ

action
resource resource
) |
system system

environmental environmental environmental
conditions conditions conditions
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What are the Take-away Messages?

e Nature sets the rules, and Nature can change
the rules

* We're helping to change the rules

« Climate change is moving us into a future
rife with uncertainties

 This will make everyone’s work more difficult --
and more urgent

e Partnerships and collaborations are essential
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What Needs to be Done??

» Develop next-generation models to project
future conditions — these will provide a
glimpse of probable futures for which we
should plan

 Make strategic Adaptive Management
commonplace — otherwise, we won't know
whether what we are doing is working and
we will fall farther and farther behind
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And Finally ...

“The dogmas of the quiet past, are inadequate to
the stormy present. The occasion is piled high with
difficulty, and we must rise -- with the occasion. As
our case Is new, so we must think anew, and act
anew.”

- Abraham Lincoln, 1862
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Thanks!
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